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(54) SURFACE-ACOUSTIC WAVE DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a surface-acoustic wave 
device having a wide frequency band which has proper frequency- 
temperature characteristics, without causing impairment of the large 
deterioration of its intra-band insertion-loss or large reduction in its 
electromechanical coupling factor. 

SOLUTION: On a piezoelectric substrate 2 of the surface-acoustic 
wave apparatus 1 , there are formed one or more surface-acoustic 
wave filters 3 and one or more surface-acoustic wave resonators 4 
connected in series/in parallel with the filters 3; further, there are 
formed films 7 having respectively positive frequency temperature 
characteristics, so as to cover at least one of the one or more 
surface-acoustic wave resonators 4, except for the regions where 
the surface-acoustic wave filters 3 are formed. 
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«ffi!J<o«*«K#frr*J: 5lc«i?5c£;h/C^6, fit** 

[ft** 7 1 ^ /u * jcafe^o i-saffi s 

S5 J: 5 ictftE* l oKO««»ffl*«Ftt*#i-5BldS 
f»0, S 9 , ffiE-^a^iiSBiKffcig^^fi 

»***cflpfci-SJ:5fc**snrv^, IS**5t;iE 

tiit-ffi*MW\<£mm$i&M*&mo <t 5 t-strEfs i 

9 1 wEE©ji*wa«»tt«:*-r5ii*, 
[»*35i o] iiiEiMb^>f s i 02«-e*> 

5, »**9fcE««>#tt*K*Sfi«- 

«rEffi«»R36^ 36° -44° Y^7 
y FXfitL i T a OsatE^feftS, It** 1^1 0 

©v^i"tLd^E««>#tt«B«S6Jto 
[ft** 1 2 ] ft** l-ll 0>v ;ft,3W£Ett<a# 
ttSBStSSa^^RISHS^rffi'Cfeo-c, buISIEcdP^ 
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^ia^v^^x^^ii^T^Ti^o :til:ffot, ilia 

[0 0 0 3] 8S«F«Bffl RF7^^t LT, 5¥<t±*ffi 

«»tfS*:#^3 6° -4 4° Y# y hXfiSg^L i T a 
OaSM^^TV^c U*»Uft3ft«5>, 3 6° ~4 
4° hXfilBL i TaO3»fi<0HjR*ia««# 
tttt, -3 0 3 5 ppmAi:^<, fi£o~C\ r 

fc#>. iiiBfflr«i:<ififf(0«SIS&*:t<i-Swt^ffl 
BTfcofc. 

[0004] 36° -44° Y*yhXfi»LiTaO 
3SfiwH8ftilS»tt«:afit5*ifet It, A 1 ft 
*Sr**±JC*rtUfc«, S i 02KSrSb^aiS-rS 

S*bTV^5 (ffl?2-3 7 8 1 5^ 
«R) o rrT'fi, ftOiaS«ft«:*i-S 3 6° -4 4° 
Y^>> hxeagL i Ta03lg±C, 3EOia««»«r 

[0 0 0 5] 

L± 5 L^L**sb, SiO 

# < 4 5 , ««B«tt^«ft#/hS < ft 5 <b 5 RUB* 
[0 0 0 6] 3 6° Y # ;y h XfeSfiL i T a O 
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#»tt*BjS*a^<oR*«««ft^«jE#tt*ffia67 

SixT*5 9, WE»ttaffiJfi7^/u^8c3fi:^JJcgg»*4x 
fc*ft< t h i o<o-ig^»»tt*ffii8E*S^FSr«9 J: 
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[0019] #3591 % 2 <E*W) »* L 

S i 02fflWsjBv^*t5o 

[0 0 2 0] *38W («Sl, m2<D&W) T?r±, 
<fiHE«StR*: LT3 6° -4 4° Y*s/hX6«Li 
T a 03»K^/BV^ft3 0 

[0 0 2 1] *»WlC«S#tt*B5«aSBK)JBI«»lll«E 
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7i^^5/Em£^2^fflv^^nr^5o 

[0 0 2 4]ffIll2iC, 3IDTlW?lttfffi^ 

7 >r a^ 3 fc , -ffi+ttw&mffifc&M* 4t^A\n 

[0025] >r a-^ 3 fi, ^®e«G*r*H- 

20 jBotffil§ixfc3fflW I DT 1 1- 1 3 I DTI 

l-i 3ds»»t ^tbTV>5«*^>MflJ^K*te>ti^RW" 
814, 15i:4ff«o t^#tt«7>f^ 

[0 0 2 6] 4 I D T 1 

6 k, I DT 1 6<75K«!j(Cia«Stb^R»Sl 7, 18 

[0027] idt ii, i 3 0>— sa s #aBaR£ft, 

-*^*r#^®S^ : ?-4C0 I DT 1 6(C^^tb-C 
^fc, -^M««iS*S^4(DIDTl6 

wffiflHsftSA^S^SlcSaKSttrv^S. IDT120- 

T— ^«tfc»Cj(NK*iXTV>«. 4fc, IDT11, 13 
[0 0 2 8] -«B^»#tt*ffiJK*«^4 

«^-«'?H4*B«*K : F-4S:«5 ±5^, s i 0 2 SI7 

[0029] *nis«ii-eji, ffims«2±tc 

Iftft , < 1 1>— a^WSMtfKB***^ 4 d«Kit e> 
nrv^itei^ «t 5t-s i 02i7^«$^TP 
6o s i 02^7^HIl?:fi, -fiB^»SM**B«*«^ 

4^Iiit°7fiaoT£^btl5iI^l 5%^^ 

r cos i 02K7<oiKJ¥«, ^ti^®&^ 
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[ 0 0 3 0 ] S i02R7©^li, 

£A lSiKa^MLfcS, *y<y*y ^MJcS 
Affiles i 02B4r»fiKi-S. w*>*'<y* y >4f\z.\± 
4foj:5fti6H4rfflv^4>av^, ECR*^s>*36B 

u-^* h-C*WBSixrv^««K*a>S i 02KSr^y 

[0 0 3 1] S i 02R7«>*rt*fttt, ±12*jfetcRS 

[0 0 3 2] £/c, -^MW^®S«i : -4J:(OS 
i02l7 K 9 >< ^ y J- is ?\z. X <9 l*5fe-T 

5:^lcJ;l -*^»#tt*ffijft*« J 3 !: 4<z>»«jRW 

[0033] ±is^jg^j(c^or, m&ztitiw&mm 

[0 0 3 4] PM£^ffizg:7^/U* 3-IDT11-13 
(Omfefi : 1 . 02/im x IDT1 1-1 3(^1 

I«©»S13. 5/20. 5/13. 5 St. 
4, 1 5^Sffi»0*ft= 10 0*, -«S^»#tt*ffi 
*££^-?-4CQ I DT 1 6(0^^*1^3/^=0. 96/i 

m, mmm<D%tm= i s o*k s»*i 7, ls^d 
mcD*m=3 0* 

[0035] H3xtwa4a>feWfca»fcj:3i^ »iw 

AfcJfc^T, iiififflr«iS«fltg (2 0 
1 0 ~~ 2 0 3 0 MH z ttifi) ©»$M(;»«ftffAS 
^fflftltl^o d*Ui. SiO2i7 0)Ml: 
J: 9, -5S : f-»3*tt*®iS*fi^4(7)e*ea5c*s^ : #< 

[0 0 3 6] L*»Lfcdse>, rw»«!rtffA«*wHk 
te, R F 7 i LTgffi^^SS*t±#l/>t) 
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[0 0 3 7] 5liiM$gSl, lAlCO^T, 

2 5<€~ + 7 5 c C<7)©[ST^b£i£fc*t^<7)^ 

-To 

[0 0 3 8] 15 (^^tt^iSiSg^ 1 0>Hj£?ft«H4 

— U-</U (OdB) ^fb5dB^t^(ilC^lt5 
MIRftW:, #tt*ffiiS3S« l A~C!i— 3 5 . l P p m 

/^X'&zmzMi,, mmm<ow &mmfcmw 1 -c»- 

2 3. 8 p pm/t^t'&f $tlTV^I<^^^ 0 
J^»»03P{b*S:p pm-C**)LfctcO-Cfc*9. p p m 

t (1 9 6 0MHz) -c«5Ctl:J;^ um&M ( P 

pm) ^*fte»tt5 0 

[0039] ±ts^b, nitffiiowtt^ffiSESSB i e-ct 
*u*. aia**r<ifi«jc#fti-5«*«^*3itsjw* 

[0040] ±i5iafi«Ftt* s efeS$fbS3b*«:«t 

^Wtliftt- 2 5°C^ + 7 s^^r^S^r^t: 
$*fc»'&co^«[»»ttS:H7-H9{^-r o fc*5, W 

^mrnmy*^* 1 A(cjotts#^®K*^T*fi, 

[0 0 4 1 ] i7-9^P,||P ? ^ < t9(:> #t£^®& 

y^^^z<ommmmmmm<om^(ommWit, -as 

^»5*tt*ffi«*fi : F-4 0S*fi««»36 s «J«-aLr 

mm&y 3 c-^5itti®s«T-4 j65e?ij 

50 [0042][H8i:lil9^ £ri£?gH-*i!;f , @ 8 Lfc 
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[0 0 4 3] »i4SB«^^^^ 3Jc«s i 

3*14*ffiiK7>r^^ 3{;iia^JKSaR£*xfc— 
jffl^Wtt^BR^S^-^i'^S i 02Btds^fiKSix 

[0 0 4 4] ilOd *^g^^2 0HjS6W»-#S# 

W»ft*B5«*«2 im 3 6° Y^^/hXgfLi 

Ta03iS2 2±l^ Al««tCj;«9, 

>f /U* 2 3&tf— *T-##tt*B»*«^2 4^ffM£ 

[0 0 4 5] »tt$®$7^ /^^ 2 3 "CH ^ES^iS 
^[p](^ot3i© I DT 3 1—3 3^SBK^HTV^ 
6 0 Sfc. I DT3 1^3 336SR»tb*t-CV>*««OW 
ffill-R*t*3 4, 3 5j&SE«£jh/t:^5o # 
3 3H jffi^S^3 I DTSi#«=S 

[0 04 6] -J8^^#tt*ffiJK*fi^ 2 4 I D 

T3 6<DP9«M-RJ**3 7, 3 8dSE«**trv^6 0 — 
*P aHWiXBJft**^ 2 4^3 £ 5fcS i02l2 

[0 0 4 7] S i 02JK2 7G>«ffH ««»tfy*-^ 

[0 0 4 8] ^MMfflX^ ±|B#tt*ffi«^-f^2 
3COIDT3 1, 3 3<0— SH3fiS#a«UEStt, A*** 
2 SCWJSfttV^o IDT31, 33(D^ 

tt7-^itti:«»S^5o I DT3 2<D-«MSffi#*8 

TV^ 0 ^tt, -(ff»»tt*B*«»F2 4©ID 
T3 6co-^A^^2 5 1^ ttiBdsr-^«ffili:« 

H 3*M4*B8i:7>f /i'* 2 3(C^iJ^S3RStL-CV^5 0 
[0 0 4 9] fg 2 o*lt«o?M4*ffi«8« 2 1 
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W^i-ptt*ffijfc3S«2 1 ASrffl#Lfco c<z>3MtS 
Bffi&K 2 l Ate, -»^#3QM4*B»#«* 2 4^rl 
5«fc5fcS i02i2 7dsjg^Sixrv^v^i*r»v^ 

-en #tts®i^f 2 1 tmm^mf&£tix^^ 0 

[0 0 5 0] ft*5, 5ltt«7^^2 3W-^ 
*t5M*gBifi#«T- 2 4 <&tt«ti3S 1 <^^lfi«^Ptt* 

[ 0 0 5 1 ] HI 1 2 Rtf El 1 3 W:, «M4*BSt3£fi 2 

;o i, 2 1 a&, -2 5ic-+ 7 5 o c<Dmmx*ummtts 

Ml 3^bW^4J:5^ S2wi«wWI 
offlK^#i-6K<kd s , )AMm 2 (7)#tt^pS?S^g 2 l 

$isgf2iAm iaiB«F«i*s«4Wfcfev^-r. *^ 

-U^A- (OdB) d*fe««dS5 dBtOffiJttC^tta 
fiS#*i-3 5. 7ppm/m5^U »2 

20 (ommm^w^m^mw: 2 1 A-m- 25. 6 P P m 

[0 0 5 2]«ot, »2^HJ6«ijT*^ aia«««« 

« r < j&mz &> 5 warn a jc** ** s « &$kmt& , 

iaKBi* - 2 5^+7 5^4: tfc»^, ft 1 ■ 0M 
Hz /]>£<-*-* So 

[0053] _LfB3b*H s i 02K^aH§ixrv>s 

3^at?ijic«tt*n"c*3 9, -0a^-»5*tt*®«*fi^ 

^■2 4 (Dm&mum^(D^mmfj:m^n&^t^ 
3icatjijic«iKS*tr*3 5, a>os i02«^««stb 

W^^M&y 2 3 0aififflr*SiS*Sffl!J^»tS%^flF 

40 «H*Sr*P*-a, j£#«<D»tt*B«3£«2 1 ^#«-rs 

[0054] 0 1 4 (i, 3 commm^^w 

tt*B«36«<0l&nft¥Bei-C*>5. 5M**ffi*^-f/u 
^il4KU 3 6° Y^yfXfelLiTaOaS 

y ^4 3t 5*tt*BR7 ^;^4 3 dil^ijicjgg^ft 

fc-sw#ttSB8*fi : F'4 4t, m^mm^titz 

tt«7^H4 3, -*P##tt*B«*« : J L 4 
50 4, 4 511 A l*«iCj:9*«Sttr*5f9, ZL(DA 1 
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[0 0 5 5] -fi»^##tt*flB8S#fiiF-4 4 , 4 

5£«5J:5l£, Si 02^4 8, 4 8A«Jnt 

#fi-^®^^^/i-^ 4 3±:c^s i 02?i:i^M 

[0056] t£o-c. #I4^®^S4 mi, m 
2 onts^j^^^®^^ 1,11 *m^t>-$tzffi 

:7^*3, i 3 kmmicmf&£*ix\,^z> 0 /<? 

f®IS^4 4!j:, Si co||^#iJT^^#{£^Si£ 

[0 0 5 7] ^*d\ 016 lC*3^T, 4 6 iiA^i 1 
4 7lt^^^7sk-t 0 *H^J^^oV>Tii. S i 
0214 8, 4 8 A<Dmm&, mmt%¥y^lZ£<9 7£db 
btlZ&MCDl 5%t Lfc 0 4*5, S i 02l(7)M^ 

?ms i (Dmmm t mmizxhz. 

[0 0 5 8] *HJ6«<7?#tt*ffi8SSB4 1 £, - 2 5 20 

(Dmt&m i 5 ic^-r 0 4*s, ^s®?&^^/u^4 

[0059] hi 5frtb>mbfrft£oic s ms<ommm 
<Dm$L%t¥f&xi*. i»ii«r«fi««ftt5i«*«ir<ieflF 

|C*5^T, ^yu— U-<yU (OdB) ^b«»i^5dB 
5dB-cfcSJ5iK»lc:i3Jt5iaS«»tt-2 5. 7pp 

[0 0 6 0] K3©3Mt«-Ctt:, mi, m2<nn&w& 
m.^t>^ttzmmt^tix\ f ^<DX\ 

^■3 4 0>R*igJSi£»:tfS, iiiS«*fii««fl!J^«Sg«lc# 40 
{£®{H0O®S^(c#£-r 6i3 £ tiT \, > 5 <0"C\ 

£*H££WU J£*«0#tt«®CK3Sa4 1 
[0 0 6 1] ft*5, *l-^3 0SSlffiflfiJtC*5^rji. 5* 

vkmm&^^ji-* 3, 23, 4 3_t:ijis i oa^^j^ 50 



2003-60476 

{c^-ri 5f-> !Wt*Bjft7-f/^ 3^®9<t 3 MS 2 
cos i 02SJ7 A^MLtt) ~coi§^\ — 

4 5 s i O2l^gi(os i 02 

mt-fZk* S2COS i 02i7 ACOJU^J*, Si COS 

t Lt, »tt*ffijS7-fyu^3«rSpJ;5lwS2 0S i 
02J87AS:MtttJ:<, ^co*§^icji, S2cos 
i 02i7 ACOjy^Srfgl COS i 021^7 J: 9 t>»< IT 

fbL4v^ffico?S^s i O2 R 7 A £■ JgfiK L T fc J: ^ 0 
rcoi ^4^COj$l/>S2COS i 02j^7 ASr^Lfc 

s^fcott, Siconffi0y^i^«(c, mi cos i o 

ti*co*£4#{fc£ffl< r £4<, m&%ci&m&&&& 

ftSCtmSo 12, SS3<Z>H«#J|C*5 

&mm&&M^r$:m ? s 1 <r> s io 2 ij;^ tff^sai 

<, 4#t£/^ftL4^gcoS2coS i02ieML 
Tt>£<> «2, * 3 oltlfcW 4: |PI«jcffir«rtl¥A18ife 
co±#4#ft;£r*B< r bte<m$imM.&Vf&*&W1rZ 

[0 0 6 2] 4*3. ilO^SMTU #t£^®ig:7^ 
a-* 3 tcfiJUlc l ffl<a»fi=srafc#fi^4 j&s8a&£*LT 
*5<9\ S2COH^lT'fi, »ttSffiS(7^/^2 3ICl 
l<B^>»tt*ffijK^fi J 5 L 2 4*S*tt**tTV^35S, 

VM<tti KDW&mmfc&MT&m o J: 5 i- s i 
02JKdsjgfigSixrv^tf, Si, S2co3liS^Ji:l^« 

[0 0 6 3] ^fc, *3©ltl6«"C«:, S*tei*t®&:7^ 

yu^4 3t-lfi^»tt*ffiiR*fi^4 4^E^J(C, Ifi 

m^t), />4< i:^b io(?5#ttSffiiK*tg^.^43V^ 
T, S i 02Bt^»***tTV^tLrt, SlCO^^J^^i 

2 <nmnm t mmizm9L9km&wkt:&»+&z t 

3co*^JcoJ: 5S-S i02R^ffM$^t. ^^(^ J:o 

[oo6 4] m i <nnmmi^\<^xmwi,tz£ ? tz x * 

^*t#tt*ffi«*S^*« 3i3 :^Jf^^ttTi^IEco 
«jK»iaS»tt**i-sa4:. '>4< fc fc l ow#tt* 
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[0 0 6 5] 4*3, ±fEHJfi«lT*ti, jEO«R*a«* 

^Lt, S i 02«[^fflV^&Jx-CV^dS, 
s i 02BtK#K0K^>f*lKS:fflv^fcJ;<, 

[0 0 6 6] 4*5, ±ESHfi«-Ctt, tt, 
3 6° Y^y bXetiDL i TaOsSSSrfflV^, 
sMSWCWu rix^Rb-r, 3 6° -4 4° Y^j/hX 
glOL iTaOalS, A W 

f 5 _hfHffi1tK«t v *fc»tt*E«§St K#aK Jfl v - 

[0 0 6 7] £/c, *»WtC*5V>T, E«36«±fc:*jS 
[0 0 6 8] 

fl£j££;h/TV^ 0 S i02lfffi(7)affi«^tt, t£ 

^ * ft wkw * fc ^afcyj ksu* * tif^-^n^m 

[oo6 9] t^^t, ?a««FttS:8cS-r5^«> 
tc#tt*ffi^^>f /i^ic^rte^ffiics i 02Kasga: 

&#£*l£ 0 tot, «F*rt»A»*0>*fb*iB < - * 

[0070] fg i <Dmw<Dm i <z>4»^<©»B-ctt. 



(8) M2 0 0 3-6 0 4 7 6 

<eaa#tf ft# Ata*o^b«:« < - 1 4 < . a®s* 

[0 0 7 1 ] JR 1 co^PJco^ 2 £>«H4oJBffi-CW\ #14 
5 o'>4 <i:t>l o£?g o X 5 K jE<£>«8t*i& 

««*«0«*«^#ft"r 5 <fc 5 £ tit v > 6 

<, aiB#*(£««J^^v^Tfi:»4ji»»ma«Fi4^# 

So 

[0 0 7 2] !Bl<05IWlcfev^"C, ±IBJSl, !£2<7)^ 

A«jfe^*ftSra < - £ * < . aa**^^**-* s ft 

[0 0 7 3] «2(755SM^«S5»tt*ffiS3S«-ett. EE 
S ttT *5 "9 . 0E#tt*ffiK ^ >f ^ ^ ^ ttSLMft U 5 / * 

V^«^t-*3V^-C s '>4< ^ fc lOCD#^®S*S^ 

< r <t4<, aa««^ffi*«*^tt*i*«^*5v^"CA 

[0 0 7 4] f2 <7)3g^<7>lg 1 O^^^ffi-Cfl, Ptt 
50 *^cd/>4< ^t)lo^l9J;9i^ ±IE^1^S i 
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*/j^M»«rt#Affl*<&S&ft;*r«< r bt£<, »ia«f 

[0 0 7 5] »2(o«^(o»2a>l#ttro^ffi-e{i x 
#S-?-0>5*>*J>*< t h i o£H5 «k 0>s i o 

sjnased^ »tt*E«:7wvw*©aa*«««flo«« 

[0 0 7 6] ^2<D^P^^*5^T, JiEIBl, I2(DS 

[0 0 7 7] «6W(C*5^T, _hiE£E«gffi£ IT, 3 
6° -4 4° YDy hXfiiL i T a OafflR&JBWc 
»§\ 36° -44° Y*7hX6»LiTa03i« 

[0 0 7 8] **Wi-«*«»»»«E*«fe-Ctt, ±IEjE 
S^Mifc^T, S i 02JBSr^s/^v^"rs^«t-C. ^ 

im 1 1 *mw<n& i onMi^sPtt^sigp.w 
m^6W®0 o 

[0 2] ttg^t fetcffif t/c#j4tSSgi^^ L, 

s i 02m*-i&^-ttw&mm$L&m z F&m? x ? km 

[83] *ia>*tt«<D#tt*ffiS3SK<D»jKft«H4* 

im 4 ] jtttM i <D&&mm&mm<Dmt&&¥fii&7F'i- 

[0 5] ® i <oHJS^j;c*Dt>-c, iaSSr- 2 5^—+ 7 
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16 

me] )t&mi(DW&mmfcmmzz>\,^x, 

2 5°C~+ 7 S^OttH^^ikS-fr^^^iStSiRFtt 

[07] »i©*tt«-efflv^e>jir^5»tt*ffiiSt7-f 

/l^^ft^^T. iaS^5-2 5^+7 5 c C£T^{b 

[0 8] «lfi0lBSWT*ffiV>P>nTV^S-a8^*t»ft* 
©iK*fi^flc|c:*3v^'r, ia*3fts- 2 5T:-+ 7 5 e C£ 

-cant s nfc»^^«as»»ttoaE{k4r^i-H. 

70 [09] itt5fWl05*f4«ffiSSin!Cfflv^nTV>S — 

-+ 7 5 xmt a frtzm&(nm&mft&<Dm<k*^ 

[0io] &2<Dmmm<DW&mm&mm<Dm&m&* 
mm •+ z> tz 46 oK^ft^Bi, 

[011] Jttt«l2 0»tt*ffi»KR«:SftWi-^^«><0 
mxfo*)^ S i 02K3fts— JB^-##tt*BJ6*lg^*ra 

0o 

20 [0 12] ^2<DHJ6^J(CjoV^r, ^-25^ + 

0 O 

[013] Jttt«2^*5V^T, 5 7 5 

x:* xmt z fotzm&<Dm$i&¥f&<nmk&^i-m 0 
[014] *&w(Dm3<Dnmmiz&zw&mm$Lms 

[0 15] 3 

io [01 e] mmM<Dmm&¥f&&^-fmx&><o, 36° 

Y#;y hXfiS&L i Ta03S«±IH^l3 I DT 
£r^1-0 o 

[017] 0 l (c^Lfc#t4^®iS^^/u^{-^v^r, 
nMi%t 0 *y?-X'fe£>bhZ)&g:<Dl 5%COi¥^S i 02 

2- -JEEaSS 

4 -as^wit^ffiis^s-T- 

5- -A^^ 

6 - a*»^ 

7- S i O2M (^lOS i Ozm) 
7 A--^2COS i 02^ 

2 1 ■■ w&mmmmm 

2 3 w^mi&y ^/^^ 
2 4 - -i%?MW&mm&&m* 

50 2 5-A*i8^ 
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4 4 ■■— SB^-»5W4*ffi»*« J P 
4 5 —IKJtJWtM**** 
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